Hepatic ischemia/reperfusion injury: importance of oxidant/tumor necrosis factor interactions.
Previous studies have demonstrated a role for both tumor necrosis factor (TNF) and reactive oxygen intermediates (ROI) in hepatic ischemia/reperfusion (I/R) injury. Biologically active TNF was present in liver homogenates in ischemic and nonischemic lobes after 2 h of ischemia but without reperfusion. Using an in situ liver perfusion model, we measured ROI, TNF, and hepatic enzymes in the effluent after 2 h of ischemia. Increased reduction of ferricytochrome C was observed in the hepatic effluent, indicative of the formation of ROI. Treatment of animals with TNF neutralizing antisera significantly reduced both ROI and aspartate aminotransferase (AST). Animals treated with superoxide dismutase (SOD), or SOD + catalase (CAT) had greater TNF in the hepatic effluent compared with I/R alone; however, SOD or SOD + CAT did not cause additional release of AST.SOD + CAT plus anti-TNF serum resulted in significant protection compared with SOD + CAT plus control serum. Reperfusion of ischemic liver with 4 mM H2O2 increased both TNF and AST. Optimal protection of hepatocellular injury from reperfusion injury is achieved with a combination of antioxidants and inhibition of TNF.